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<210> 1 
<211> 1464 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 1 

atgaagatta caaaaccaca tgtggccatg ttcgctagcc 
ccggtgatcg agctcggaaa acgcttagct ggttcccacg 
gtccttgaaa ccgacgcagc ctcagctcaa tctcaattcc 
gcggcccttg ttgatatcgt tggcctccca acgcccgata 
tcagcctttt ttgggatcaa gctcttggtc atgatgcgtg 
tcaaagatag aggagatgca acacaaacca acggctctga 
gacgcgatac cgctcggtgg tgagttcaac atgttgactt 
gcacgttttc tcgcggtggc tttgtttttc ccaacgttgg 
cacataatca agaagcaacc tatggttatg cctggatgtg 
acacttgaaa cattccttga cccaaacagc caactctacc 
tcggttttcc caacgtgtga tggtattatt gtgaatacat 
actttgaaat ctcttcaaga cccaaagctc ttgggtcgaa 
ccaattggtc ctttgtctag accggttgat ccatctaaaa 
tggttaaaca aacagccgga cgagtcggta ctttacattt 
ctctcggcta aacaactaac cgaattggct tggggacttg 
gtttgggtgg ttcgaccccc ggtggacggt tcagcttgca 
agtggtaaaa tacgagacgg tacacctgat tatctcccgg 
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ccggaatggg 


ccacatcatc 


60 


gcttcgatgt 


caccattttc 


120 


ttaactcacc 


aggctgcgac 


180 


tctccggttt 


agtcgaccca 


240 


agaccattcc 


taccatccgg 


300 


tcgtagactt 


gtttggtttg 


360 


atatcttcat 


cgcttcaaac 


420 


acaaagacat 


ggaagaagag 


480 


aaccggttcg 


gtttgaagat 


540 


gggaatttgt 


tcctttcggt 


600 


gggatgatat 


ggagcccaaa 


660 


ttgctggtgt 


accggtttat 


720 


ctaatcatcc 


ggttttggat 


780 


catttggaag 


cggtggctct 


840 


agatgagtca 


gcaacggttc 


900 


gtgcatattt 


atccgctaac 


960 


aaggttttgt 


tagccggact 


1020 
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agggcggaga 


tcgaggcgtt 


ggtgagaaag 


atcatggtgg 


aggaggaagg 


tgctgagatg 


1320 


agaaagaaga 


taaagaagct 


gaaagagacc 


getgecgaat 


cgctgagttg 


cgacggtgga 


1380 


gtggcgcatg 


aatcgttgtc 


aagaatcgcc 


gaegagageg 


agcatctttt 


ggagcgtgtc 


1440 


aggtgcatgg 


cacgtggtgc 


ctag 








1464 



<210> 2 
<211> 487 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Lys He Thr Lys Pro His Val Ala Met Phe Ala Ser Pro Gly Met 
15 10 15 



Gly His He He Pro Val He Glu Leu Gly Lys Arg Leu Ala Gly Ser 
20 25 30 



His Gly Phe Asp Val Thr He Phe Val Leu Glu Thr Asp Ala Ala Ser 
35 40 45 



Ala Gin Ser Gin Phe Leu Asn Ser Pro Gly Cys Asp Ala Ala Leu Val 
50 55 60 



Asp He Val Gly Leu Pro Thr Pro Asp He Ser Gly Leu Val Asp Pro 
65 70 75 80 



Ser Ala Phe Phe Gly He Lys Leu Leu Val Met Met Arg Glu Thr He 
85 90 95 



Pro Thr He Arg Ser Lys He Glu Glu Met Gin His Lys Pro Thr Ala 
100 105 110 



Leu He Val Asp Leu Phe Gly Leu Asp Ala He Pro Leu Gly Gly Glu 
115 120 125 



2 



Phe Asn Met Leu Thr Tyr lie Phe lie Ala Ser Asn Ala Arg Phe Leu 
130 135 140 



Ala Val Ala Leu Phe Phe Pro Thr Leu Asp Lys Asp Met Glu Glu Glu 
145 150 155 160 



His lie lie Lys Lys Gin Pro Met Val Met Pro Gly Cys Glu Pro Val 
165 170 175 



Arg Phe Glu Asp Thr Leu Glu Thr Phe Leu Asp Pro Asn Ser Gin Leu 
180 185 190 



Tyr Arg Glu Phe Val Pro Phe Gly Ser Val Phe Pro Thr Cys Asp Gly 
195 200 205 



lie lie Val Asn Thr Trp Asp Asp Met Glu Pro Lys Thr Leu Lys Ser 
210 215 220 



Leu Gin Asp Pro Lys Leu Leu Gly Arg lie Ala Gly Val Pro Val Tyr 
225 230 235 240 



Pro lie Gly Pro Leu Ser Arg Pro Val Asp Pro Ser Lys Thr Asn His 
245 250 255 



Pro Val Leu Asp Trp Leu Asn Lys Gin Pro Asp Glu Ser Val Leu Tyr 
260 265 270 



lie Ser Phe Gly Ser Gly Gly Ser Leu Ser Ala Lys Gin Leu Thr Glu 
275 280 285 



Leu Ala Trp Gly Leu Glu Met Ser Gin Gin Arg Phe Val Trp Val Val 
290 295 300 



Arg Pro Pro Val Asp Gly Ser Ala Cys Ser Ala Tyr Leu Ser Ala Asn 
305 310 315 320 



Ser Gly Lys lie Arg Asp Gly Thr Pro Asp Tyr Leu Pro Glu Gly Phe 
325 330 335 



Val Ser Arg Thr His Glu Arg Gly Phe Met Val Ser Ser Trp Ala Pro 
340 345 350 



Gin Ala Glu He Leu Ala His Gin Ala Val Gly Gly Phe Leu Thr His 



3 



355 360 365 



Cys Gly Trp Asn Ser He Leu Glu Ser Val Val Gly Gly Val Pro Met 
370 375 380 



He Ala Trp Pro Leu Phe Ala Glu Gin Met Met Asn Ala Thr Leu Leu 
385 390 395 400 



Asn Glu Glu Leu Gly Val Ala Val Arg Ser Lys Lys Leu Pro Ser Glu 
405 410 415 



Gly Val He Thr Arg Ala Glu He Glu Ala Leu Val Arg Lys He Met 
420 425 430 



Val Glu Glu Glu Gly Ala Glu Met Arg Lys Lys He Lys Lys Leu Lys 
435 440 445 



Glu Thr Ala Ala Glu Ser Leu Ser Cys Asp Gly Gly Val Ala His Glu 
450 455 460 



Ser Leu Ser Arg He Ala Asp Glu Ser Glu His Leu Leu Glu Arg Val 
465 470 475 480 



Arg Cys Met Ala Arg Gly Ala 
485 



<210> 3 

<211> 1446 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 3 
atgcatatca 


caaaaccaca 


cgccgccatg 


ttttccagtc 


ccggaatggg 


ccatgtcatc 


60 


ccggtgatcg 


agcttggaaa 


gcgtctctcc 


gctaacaacg 


gcttccacgt 


caccgtcttc 


120 


gtcctcgaaa 


ccgacgcagc 


ctccgctcaa 


tccaagttcc 


taaactcaac 


cggcgtcgac 


180 


atcgtcaaac 


ttccatcgcc 


ggacatttat 


ggtttagtgg 


accccgacga 


ccatgtagtg 


240 


accaagatcg 


gagtcattat 


gcgtgcagca 


gttccagccc 


tccgatccaa 


gatcgctgcc 


300 


atgcatcaaa 


agccaacggc 


tctgatcgtt 


gacttgtttg 


gcacagatgc 


gttatgtctc 


360 


gcaaaggaat 


ttaacatgtt 


gagttatgtg 


tttatcccta 


ccaacgcacg 


ttttctcgga 


420 


gtttcgattt 


attatccaaa 


tttggacaaa 


gatatcaagg 


aagagcacac 


agtgcaaaga 


480 



4 



aacccactcg 


ctataccggg 


gtgtgaaccg 


gttaggttcg 


aagatactct 


ggatgcatat 


540 


ctggttcccg 


acgaaccggt 


gtaccgggat 


tttgttcgtc 


atggtctggc 


ttacccaaaa 


600 


gccgatggaa 


ttttggtaaa 


tacatgggaa 


gagatggagc 


ccaaatcatt 


gaagtccctt 


660 


ctaaacccaa 


agctcttggg 


ccgggttgct 


cgtgtaccgg 


tctatccaat 


cggtccctta 


720 


tgcagaccga 


tacaatcatc 


cgaaaccgat 


cacccggttt 


tggattggtt 


aaacgaacaa 


780 


ccgaacgagt 


cggttctcta 


tatctccttc 


gggagtggtg 


gttgtctatc 


ggcgaaacag 


840 


ttaactgaat 


tggcgtgggg 


actcgagcag 


agccagcaac 


ggttcgtatg 


ggtggttcga 


900 


ccaccggtcg 


acggttcgtg 


ttgtagcgag 


tatgtctcgg 


ctaacggtgg 


tggaaccgaa 


960 


gacaacacgc 


cagagtatct 


accggaaggg 


ttcgtgagtc 


gtactagtga 


tagaggtttc 


1020 


gtggtcccct 


catgggcccc 


acaagctgaa 


atcctgtccc 


atcgggccgt 


tggtgggttt 


1080 


ttgacccatt 


gcggttggag 


ctcgacgttg 


gaaagcgtcg 


ttggcggcgt 


tccgatgatc 


1140 


gcatggccac 


tttttgccga 


gcagaatatg 


aatgcggcgt 


tgctcagcga 


cgaactggga 


1200 


atcgcagtca 


gattggatga 


tccaaaggag 


gatatttcta 


ggtggaagat 


tgaggcgttg 


1260 


gtgaggaagg 


ttatgactga 


gaaggaaggt 


gaagcgatga 


gaaggaaagt 


gaagaagttg 


1320 


agagactcgg 


cggagatgtc 


actgagcatt 


gacggtggtg 


gtttggcgca 


cgagtcgctt 


1380 


tgcagagtca 


ccaaggagtg 


tcaacggttt 


ttggaacgtg 


tcgtggactt 


gtcacgtggt 


1440 



gcttag 1446 

<210> 4 
<211> 481 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 4 

Met His lie Thr Lys Pro His Ala Ala Met Phe Ser Ser Pro Gly Met 
15 10 15 

Gly His Val lie Pro Val lie Glu Leu Gly Lys Arg Leu Ser Ala Asn 
20 25 30 

Asn Gly Phe His Val Thr Val Phe Val Leu Glu Thr Asp Ala Ala Ser 
35 40 45 

Ala Gin Ser Lys Phe Leu Asn Ser Thr Gly Val Asp lie Val Lys Leu 
50 55 60 



5 



I 



Pro Ser Pro Asp lie Tyr Gly Leu Val Asp Pro Asp Asp His Val Val 
65 70 75 80 



Thr Lys lie Gly Val lie Met Arg Ala Ala Val Pro Ala Leu Arg Ser 
85 90 95 



Lys lie Ala Ala Met His Gin Lys Pro Thr Ala Leu lie Val Asp Leu 
100 105 110 



Phe Gly Thr Asp Ala Leu Cys Leu Ala Lys Glu Phe Asn Met Leu Ser 
115 120 125 



Tyr Val Phe lie Pro Thr Asn Ala Arg Phe Leu Gly Val Ser lie Tyr 
130 135 140 



Tyr Pro Asn Leu Asp Lys Asp lie Lys Glu Glu His Thr Val Gin Arg 
145 150 155 160 



Asn Pro Leu Ala lie Pro Gly Cys Glu Pro Val Arg Phe Glu Asp Thr 
165 170 175 



Leu Asp Ala Tyr Leu Val Pro Asp Glu Pro Val Tyr Arg Asp Phe Val 
180 185 190 



Arg His Gly Leu Ala Tyr Pro Lys Ala Asp Gly lie Leu Val Asn Thr 
195 200 205 



Trp Glu Glu Met Glu Pro Lys Ser Leu Lys Ser Leu Leu Asn Pro Lys 
210 215 220 



Leu Leu Gly Arg Val Ala Arg Val Pro Val Tyr Pro lie Gly Pro Leu 
225 230 235 240 



Cys Arg Pro lie Gin Ser Ser Glu Thr Asp His Pro Val Leu Asp Trp 
245 250 255 



Leu Asn Glu Gin Pro Asn Glu Ser Val Leu Tyr lie Ser Phe Gly Ser 
260 265 270 



Gly Gly Cys Leu Ser Ala Lys Gin Leu Thr Glu Leu Ala Trp Gly Leu 
275 280 285 
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Glu Gin Ser Gin Gin Arg Phe Val Trp Val Val Arg Pro Pro Val Asp 
290 295 300 



Gly Ser Cys Cys Ser Glu Tyr Val Ser Ala Asn Gly Gly Gly Thr Glu 
305 310 315 320 



Asp Asn Thr Pro Glu Tyr Leu Pro Glu Gly Phe Val Ser Arg Thr Ser 
325 330 335 



Asp Arg Gly Phe Val Val Pro Ser Trp Ala Pro Gin Ala Glu lie Leu 
340 345 350 



Ser His Arg Ala Val Gly Gly Phe Leu Thr His Cys Gly Trp Ser Ser 
355 360 365 



Thr Leu Glu Ser Val Val Gly Gly Val Pro Met He Ala Trp Pro Leu 
370 375 380 



Phe Ala Glu Gin Asn Met Asn Ala Ala Leu Leu Ser Asp Glu Leu Gly 
385 390 395 400 



He Ala Val Arg Leu Asp Asp Pro Lys Glu Asp He Ser Arg Trp Lys 
405 410 415 



He Glu Ala Leu Val Arg Lys Val Met Thr Glu Lys Glu Gly Glu Ala 
420 425 430 



Met Arg Arg Lys Val Lys Lys Leu Arg Asp Ser Ala Glu Met Ser Leu 
435 440 445 



Ser He Asp Gly Gly Gly Leu Ala His Glu Ser Leu Cys Arg Val Thr 
450 455 460 



Lys Glu Cys Gin Arg Phe Leu Glu Arg Val Val Asp Leu Ser Arg Gly 
465 470 475 480 



Ala 



<210> 5 

<211> 1446 

<212> DNA 

<213> Arabidopsis thaliana 
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<4UU> b 

atgcatatca 


caaaaccaca 


cgccgccatg 


ttttccagtc 


ccggaatggg 


ccatgtcctc 


60 


ccggtgatcg 


agctagctaa 


gcgtctctcc 


gctaaccacg 


gcttccacgt 


caccgtcttc 


120 


gtccttgaaa 


ctgacgcagc 


ctccgttcag 


tccaagctcc 


ttaactcaac 


cggtgttgac 


180 


atcgtcaacc 


ttccatcgcc 


cgacatttct 


ggcttggtag 


accccaacgc 


ccatgtggtg 


240 


accaagatcg 


gagtcattat 


gcgtgaagct 


gttccaaccc 


tccgatccaa 


gatcgttgcc 


300 


atgcatcaaa 


acccaacggc 


tctgatcatt 


gacttgtttg gcacagatgc 


gttatgtctt 


360 


gcagcggagt 


taaacatgtt 


gacttatgtc 


tttatcgctt 


ccaacgcgcg 


ttatctcgga 


420 


gtttcgatat 


attatccaac 


tttggacgaa 


gttatcaaag 


aagagcacac 


agtgcaacga 


480 


aaaccgctca 


ctataccggg 


gtgtgaaccg 


gttagatttg 


aagatattat 


ggatgcatat 


540 


ctggttccgg 


acgaaccggt 


gtaccacgat 


ttggttcgtc 


actgtctggc 


ctacccaaaa 


600 


gcggatggaa 


tcttggtgaa 


tacatgggaa 


gagatggagc 


ccaaatcatt 


aaagtccctt 


660 


caagacccga 


aacttttggg 


ccgggtcgct 


cgtgtaccgg 


tttatccggt 


tggtccgtta 


720 


tgcagaccga 


tacaatcatc 


cacgaccgat 


cacccggttt 


ttgattggtt 


aaacaaacaa 


780 


ccaaacgagt 


cggttctcta 


catttccttc 


gggagtggtg 


gttctctaac 


ggctcaacag 


840 


ttaaccgaat 


tggcgtgggg 


gctcgaggag 


agccagcaac 


ggtttatatg ggtggttcga 


900 


ccgcccgttg 


acggctcgtc 


ttgcagtgat 


tatttctcgg 


ctaaaggcgg 


tgtaaccaaa 


960 


gacaacacgc 


cagagtatct 


accagaaggg 


ttcgtgactc 


gtacttgcga 


tagaggtttc 


1020 


atgatcccat 


catgggcacc 


gcaagctgaa 


atcctagccc 


atcaggccgt 


tggtgggttt 


1080 


ttaacacatt 


gtggttggag 


ctcgacgttg 


gaaagcgtcc 


tttgcggcgt 


tccaatgata 


1140 


gcgtggccgc 


ttttcgccga 


gcagaatatg 


aacgcggcgt 


tgcttagcga 


tgaactggga 


1200 


atctctgtta 


gagtggatga 


tccaaaggag 


gcgatttcta 


ggtcgaagat 


tgaggcgatg 


1260 


gtgaggaagg 


ttatggctga 


ggacgaaggt 


gaagagatga gaaggaaagt 


gaagaagttg 


1320 


agagacacgg 


cggagatgtc 


acttagtatt 


cacggtggtg gttcggcgca 


tgagtcgctt 


1380 


tgcagagtca 


cgaaggagtg 


tcaacggttt 


ttggaatgtg 


tcggggactt 


gggacgtggt 


1440 



gcttag 1446 



<210> 6 

<211> 481 

<212> PRT 

<213> Arabidopsis thaliana 
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<400> 6 

Met His He Thr Lys Pro His Ala Ala Met Phe Ser Ser Pro Gly Met 
15 10 15 



Gly His Val Leu Pro Val He Glu Leu Ala Lys Arg Leu Ser Ala Asn 
20 25 30 



His Gly Phe His Val Thr Val Phe Val Leu Glu Thr Asp Ala Ala Ser 
35 40 45 



Val Gin Ser Lys Leu Leu Asn Ser Thr Gly Val Asp He Val Asn Leu 
50 55 60 



Pro Ser Pro Asp He Ser Gly Leu Val Asp Pro Asn Ala His Val Val 
65 70 75 80 



Thr Lys He Gly Val He Met Arg Glu Ala Val Pro Thr Leu Arg Ser 
85 90 95 



Lys He Val Ala Met His Gin Asn Pro Thr Ala Leu He He Asp Leu 
100 105 110 



Phe Gly Thr Asp Ala Leu Cys Leu Ala Ala Glu Leu Asn Met Leu Thr 
115 120 125 



Tyr Val Phe He Ala Ser Asn Ala Arg Tyr Leu Gly Val Ser He Tyr 
130 135 140 



Tyr Pro Thr Leu Asp Glu Val He Lys Glu Glu His Thr Val Gin Arg 
145 150 155 160 



Lys Pro Leu Thr He Pro Gly Cys Glu Pro Val Arg Phe Glu Asp lie 
165 170 175 



Met Asp Ala Tyr Leu Val Pro Asp Glu Pro Val Tyr His Asp Leu Val 
180 185 190 



Arg His Cys Leu Ala Tyr Pro Lys Ala Asp Gly lie Leu Val Asn Thr 
195 200 205 



Trp Glu Glu Met Glu Pro Lys Ser Leu Lys Ser Leu Gin Asp Pro Lys 
210 215 220 
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Leu Leu Gly Arg Val Ala Arg Val Pro Val Tyr Pro Val Gly Pro Leu 
225 230 235 240 



Cys Arg Pro lie Gin Ser Ser Thr Thr Asp His Pro Val Phe Asp Trp 
245 250 255 



Leu Asn Lys Gin Pro Asn Glu Ser Val Leu Tyr lie Ser Phe Gly Ser 
260 265 270 



Gly Gly Ser Leu Thr Ala Gin Gin Leu Thr Glu Leu Ala Trp Gly Leu 
275 280 285 



Glu Glu Ser Gin Gin Arg Phe lie Trp Val Val Arg Pro Pro Val Asp 
290 295 300 



Gly Ser Ser Cys Ser Asp Tyr Phe Ser Ala Lys Gly Gly Val Thr Lys 
305 310 315 320 



Asp Asn Thr Pro Glu Tyr Leu Pro Glu Gly Phe Val Thr Arg Thr Cys 
325 330 335 



Asp Arg Gly Phe Met lie Pro Ser Trp Ala Pro Gin Ala Glu lie Leu 
340 345 350 



Ala His Gin Ala Val Gly Gly Phe Leu Thr His Cys Gly Trp Ser Ser 
355 360 365 



Thr Leu Glu Ser Val Leu Cys Gly Val Pro Met lie Ala Trp Pro Leu 
370 375 380 



Phe Ala Glu Gin Asn Met Asn Ala Ala Leu Leu Ser Asp Glu Leu Gly 
385 390 395 400 



lie Ser Val Arg Val Asp Asp Pro Lys Glu Ala lie Ser Arg Ser Lys 
405 410 415 



He Glu Ala Met Val Arg Lys Val Met Ala Glu Asp Glu Gly Glu Glu 
420 425 430 



Met Arg Arg Lys Val Lys Lys Leu Arg Asp Thr Ala Glu Met Ser Leu 
435 440 445 
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Ser lie His Gly Gly Gly Ser Ala His Glu Ser Leu Cys Arg Val Thr 
450 455 460 



Lys Glu Cys Gin Arg Phe Leu Glu Cys 
465 470 



Ala 



<210> 7 
<211> 28 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 7 

ctcgagcccg ggatgaagat tacaaaac 



<210> 8 
<211> 29 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 8 

atcttgtcac cacaaaggct gatgggtcg 



<210> 9 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 9 

cgacccatca gcctttgtgg tgaccaagat 



<210> 10 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 10 

ggtatagcga gtgggtttcg ttgcactgtg 



<210> 11 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 11 

cacagtgcaa cgaaacccac tcgctatacc 



Val Gly Asp Leu Gly Arg Gly 
475 480 



28 



29 



30 



30 
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<210> 12 
<211> 32 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 12 

atttaaattc tagagatgat tgtatcggtc tg 32 



<210> 13 

<211> 248 

<212> DNA 

<213> Arabidopsis 



thaliana 



<400> 13 
atgaagatta 


caaaaccaca 


tgtggccatg 


ttcgctagcc 


ccggaatggg 


ccacatcatc 


60 


ccggtgatcg 


agctcggaaa 


acgcttagct 


ggttcccacg 


gcttcgatgt 


caccattttc 


120 


gtccttgaaa 


ccgacgcagc 


ctcagctcaa 


tctcaattcc 


ttaactcacc 


aggctgcgac 


180 


gcggcccttg 


ttgatatcgt 


tggcctccca 


acgcccgata 


tctccggttt 


agtcgaccca 


240 


tcagcctt 












248 



<210> 14 
<211> 234 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 14 

tgtggtgacc aagatcggag tcattatgcg tgaagctgtt ccaaccctcc gatccaagat 60 
cgttgccatg catcaaaacc caacggctct gatcattgac ttgtttggca cagatgcgtt 12 0 
atgtcttgca gcggagttaa acatgttgac ttatgtcttt atcgcttcca acgcgcgtta 180 
tctcggagtt tcgatatatt atccaacttt ggacgaagtt atcaaagaag agca 234 



<210> 15 

<211> 247 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 15 

cacagtgcaa agaaacccac tcgctatacc ggggtgtgaa ccggttaggt tcgaagatac 60 

tctggatgca tatctggttc ccgacgaacc ggtgtaccgg gattttgttc gtcatggtct 120 

ggcttaccca aaagccgatg gaattttggt aaatacatgg gaagagatgg agcccaaatc 180 

attgaagtcc cttctaaacc caaagctctt gggccgggtt gctcgtgtac cggtctatcc 240 

aatcggt 247 
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